Stimulatory effect of an indirectly attached RNA helicase-recruiting sequence on the suppression of gene expression by antisense oligonucleotides.
Antisense oligonucleotides (ODNs) are powerful tools with which to determine the consequences of the reduced expression of a selected target gene, and they may have important therapeutic applications. Methods for predicting optimum antisense sites are not always effective because various factors, such as RNA-binding proteins, influence the secondary and tertiary structures of RNAs in vivo. To overcome this obstacle, we have attempted to engineer an antisense system that can unravel secondary and tertiary RNA structures. To create such an antisense system, we connected the constitutive transport element (CTE), an RNA motif that has the ability to interact with intracellular RNA helicases, to an antisense sequence so that helicase-binding hybrid antisense ODN would be produced in cells. We postulated that this modification would enhance antisense activity in vivo, with more frequent hybridization of the antisense ODN with its targeting site. Western blotting analysis demonstrated that a hybrid antisense ODN targeted to the bcl-2 gene suppressed the expression of this gene more effectively than did the antisense ODN alone. Our results suggest that the effects of antisense ODNs can be enhanced when their actions are combined with those of RNA helicases.